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DETAILED ACTION 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 3-5, 14, 17, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kitahara et al. (EP0827838) in view of Barbehenn et al. (U.S. 5363134) and Takahiro et al. 
(JP 11058704). 

Kitahara et al. discloses a method of jetting liquid droplets or a liquid jetting apparatus, 
comprising: 

providing a liquid head (FIG. 1, element 10), including: a plurality of nozzle 
orifices {FIG, 3, element 22 A, and column 6, line 19-22); a plurality of pressure generation 
chambers associated with the nozzle orifices (FIG, 3, element 27, and column 7, line 38-39); and 
a plurality of piezoelectric vibrators for respectively varying the volume of the associated 
pressure generation chamber to jet a liquid droplet from the associated nozzle orifice (FIG, 5, 
element 17); 

setting a single jetting cycle as a period in which N serial drive signals are 
applicable to the piezoelectric vibrators to jet liquid droplets from the nozzle orifices, N being an 
integer {Fig. 4: The PRINT PERIOD includes the serial DRIVE SIGNAL (N = 1) having multiple 
drive pulses); 
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selecting M drive signals from the N serial drive signals, M being an integer 
which is equal to or less than N; applying the M drive signals to the piezoelectric vibrators 
within the single jetting cycle {FIG, 4: Either one of 1'^- 2''^ pulses (M = 1) is selected and 
applied to the piezoelectric element). 

Kitahara et al. does not disclose the step of providing ID data for identifying the 
respective nozzle orifices. 

However, Barbehenn et al discloses an integrated circuit printhead for an Inkjet printer 
including an ID data storage for providing ID data to identify respective nozzle orifices {column 
3, line 43-53), 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the printing apparatus disclosed by Kitahara et al. such as 
including the ID storage for providing the ID data of the respective nozzle orifices as disclosed 
by Barbehenn et al. The motivation for doing so is to be able to individually control the ejection 
of each nozzle in order to compensate for variations in ejection energy, ink drop volume, ink 
drop velocity, due to manufacturing tolerances or defects as taught by Barbehenn et al. {column 
2, lines 2-8). 

In addition, Kitahara et al. and Barbehenn et al. do not disclose the steps of providing a 
reference drive signal which is applied to the piezoelectric vibrator such that a reference liquid 
droplet having a designated amount is jetted from the nozzle orifice; applying the reference drive 
signal to the respective piezoelectric vibrators to jet liquid droplet from the nozzle orifices; 
measuring amounts of the respective liquid droplets jetted by the reference drive signal; 
identifying a difference between the designated amount and the measured amount of each liquid 
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droplet; providing correction data for reducing the difference; associating the correction data 
with the respective nozzle orifices identified by the ID data; storing the associated correction 
data, providing a plurality of drive signals for driving the piezoelectric vibrators to jet liquid 
droplets fi-om the nozzles; selecting at least one drive signal firom the plurality of drive signals 
based on the associated correction data when the identified nozzle orifice receives print data 
(Referring to claims 14, 17). 

Takahiro et al. discloses a process used in an image forming apparatus comprising the 
steps of providing a reference drive signal to instruct the piezoelectric vibrator to jet a reference 
liquid droplet having a designated amount fi-om the nozzle orifice {paragraph [0023]: a 
corresponding drive waveform is given to each ink discharge means to discharge an ink quantity 
that is setup beforehand), applying the reference drive signal to the respective piezoelectric 
vibrators to jet liquid droplet firom the nozzle orifices, measuring amounts of the respective 
liquid droplets jetted by the reference drive signal (paragraph [0023]: the drive waveform is 
applied to the ink discharge means 1-1 to 1-N and the amount of ink ejected out from each nozzle 
is measured); identifying a difference between the designated amount and the measured amount 
of each liquid droplet (paragraph [0023]: comparing the reference value of the ink discharge 
quantity set up beforehand to the measured ink discharge value), providing correction data for 
reducing the difference so that the designated amount is jetted from the nozzle orifice 
(paragraph [0023]: an error with the amount of ink ejected from each nozzle is computed and 
the variation amendment is adjusted so the desired amount of ink is ejected from each nozzle), 
associating the correction data with the respective nozzle orifices identified by the YD data 
(paragraph [0023]: the amount of ink ejected is measured and used to compute the error for 
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each nozzle), storing the associated correction data (paragraph [0023] : the variation amendment 
table is adjusted), providing a plurality of drive signals for driving the piezoelectric vibrators to 
jet liquid droplets from the nozzles (FIG, 3: Waveforms selecting at least one drive signal 
from the plurality of drive signals to adjust a displacement behavior of a piezoelectric vibrator 
associated with the identified nozzle orifice, based on the associated correction data when the 
identified nozzle orifice receives print data, and applying the selected drive signal to the 
piezoelectric vibrators (Abstract and FIG, 1: the selectors 3-1 to 3'N, based on the correction 
data of the ink discharge amount, select a voltage waveform from a plurality of waveforms 
generated by the generators 2-1 to 2-N to control the liquid ejection of the discharge elements 7- 
1 to I'N), wherein the at least one drive signal within a single jetting cycle of the jetting head is 
selected in the selecting step (FIG, 3: Each waveform l-Nhas different jetting energy and is a 
single waveform in a jetting cycle to cause an ejection of a droplet having an amount different 
from the others). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the process used in the jetting liquid droplets apparatus 
disclosed by Kitahara et al. in view of Barbehenn et al. such that including the steps of providing 
the reference drive signal to the actuator to jet a designated amount of liquid, measuring amounts 
of the jetted liquid droplets, identifying a difference between the designated amount and the 
measured amount of each liquid droplet, providing correction data for reducing the difference, 
and adjusting a displacement behavior of the piezoelectric vibrator based on the corrected data as 
disclosed by Takahiro et al The motivation for doing so is to control the variation in the ink 
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discharge quantity from each nozzle in order to obtain a record image without concentration 
unevenness or banding as taught by Takahiro et al. {paragraph [0024]), 
Kitahara et al. also discloses the following claimed invention: 

Referring to claim 4: wherein the selected drive signals are applied at different intervals 
within the single jetting cycle {FIG. 4), 

Referring to claim 5: wherein the intervals are determined such that a phase of residual 
vibration of a meniscus of the liquid in the nozzle orifice is adjusted due to jetting by a preceding 
drive signal {FIG. 4-7, and column 10, line 20-35), 

Referring to claim 21: wherein the serial drive signals respectively have different liquid 
jetting energy from each other {FIG. 4). 

Allowable Subject Matter 

2. Claims 12 and 20 are allowed and the reasons for allowance were indicated in the 
previous office action. 

3. Claims 1-2, 6-11, 13, 15-16, 18-19, 22-28 are allowed: 

Referring to claim 1: The primary reasons for the indication of the allowability of the 
claims is the inclusions therein, in combination as currently claimed, of the limitation that 
selecting at least one drive signal from the plurality of serial drive signals is neither disclosed nor 
taught by the cited prior art of record, alone or in combination. 

Referring to claims 6, 8: The primary reasons for the indication of the allowability of 
the claims is the inclusions therein, in combination as currently claimed, of the limitation that 
generating a plurality of serial drive signals within a single jetting cycle or generating N serial 
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drive signals within a single jetting cycle wherein N being an integer which is not less than 3 is 
neither disclosed nor taught by the cited prior art of record, alone or in combination. 

Claims 2, 7, 9-11, 13, 15-16, 18-19, 22-28 are allowed because they depend 
directly/indirectly on claim 6 or 8. 

Response to Arguments 
Applicant's arguments filed 08/23/2004 have been fully considered but they are not 
persuasive. 

Regarding to the argument of page 15: The appUcants argued that Takahiro fails to 
disclose that the selector select the drive voltage waveforms based on the variation correction 
data. However, as shown in Abstract and FIG. 1, Takahiro teaches that the selectors 3-1 to 3-N, 
based on the correction data of the ink discharge amount, select a voltage waveform from a 
plurality of waveforms generated by the generators 2-1 to 2-N to control the liquid ejection of the 
discharge elements 1-1 to 1-N. Therefore, the argument is not persuasive. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S NGUYEN whose telephone number is (571)272-2151. 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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